14.1 million new cancer cases and 8.2 million cancer related deaths worldwide (IARC, 2012). Of these, 57% (8 million) of the new cancer cases, 65% (5.3 million) of the cancer deaths and 48% (15.6 million) of the 5-year prevalent cancer cases occurred in the less developed regions, which include South-East Asia (IARC, 2012). Based on the WHO SEARO data (IARC 2012), 1.724 million cancer cases were estimated to have occurred in the South-East Asia Region, accounting for 12.2% of the global cancer burden.
Introduction
Cancer is an important cause of morbidity and mortality worldwide. The incidence is increasing as results of ageing population and change in lifestyles, (Woodward, 2014) and is becoming an important health care issue in many developing nations. In 2012, there were an estimated RESEARCH ARTICLE
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Vui Heng Chong 1 *, Pemasari Upali Telisinghe 2 , Edwin Lim 2 , Jackson Tan 1 , Chee Fui Chong 3 South-East Asia comprise of the member nations of the Association of South-East Asian Nations (ASEAN), and consist of Brunei Darussalam, Malaysia, Singapore, Thailand, The Philippines, Indonesia, Viet Nam, Myanmar, People's Republic of Laos and Cambodia. South-East Asia is diverse with population of different ethnicities and different genetic makeups and cultures (Moore et al., 2011; Woodward, 2014) . However, there are also similarities (Moore et al., 2012) . Population movements within the region are common and with the increasing economic collaborations, the trend will increase. Even though, the expatriate population accounts for a small proportion of a population in most countries, it is important to be aware of the spectrum of disorders, including cancers, for future health planning and to understanding cancer characteristics in the global setting. International (IARC, 2012; Moore et al., 2012; ) and country level (National Cancer Registry Singapore 2008 National Cancer Registry Malaysia 2007) including hospital or regional level data have shown increasing and changing spectrum of cancers in the South-East Asia regions (Othman et al., 2008; Laudico et al., 2010; Wirasorn et al., 2010; Wahidin et al., 2012; Teo and Soo, 2013; Vuong et al., 2014) . Studies on immigrant populations have shown the cancer patterns initially resemble the countries of origin, but with time with adoption of the new lifestyle, the pattern starts to change resembling the countries of residence (Ali et al., 2012; Maringe et al., 2012; Giddings et al., 2013; Menon et al., 2013) . To date, there is no data on among non-immigrant South-East Asians working in Brunei Darussalam. This study assessed the spectrum of cancers seen among the non-immigrants South-East Asian nationals working in Brunei Darussalam.
Materials and Methods
Setting: Brunei Darussalam is a small developing nation with a total area of 5,765 km2 and estimated population of 415,717 (July 2013; Department of Economic Planning, Ministry of Finance Data source: The cancer registry maintained by the Department of Pathology were retrospectively review from 1994-2012. In this registry, only histology proven cancers are registered. Being the only state histopathology laboratory, the registry is for the whole country and therefore is representative.
Cancers categorization: For this study, the cancers were categorized into systems; Neurological (central and peripheral), Head and Neck (all cancer located in the head and neck region; including the upper aerodigestive tract), Gastrointestinal tract (esophagus to anus), Thorax (lung, mediastinal, airways and the pleural), Male Reproductive, Female Reproductive/Gynecologic, Urology, Skin and Appendages (including soft tissue), and Primary Tumor Unknown.
Statistic: The data were entered into the Wordexcel (Microsoft) and later transferred into the Statistical Package for Social Sciences (SPSS, Version 16.0, Chicago, IL USA) program for analysis. Chi-squared test was used to compare the categorical variables and the ANOVA and Mann-Whitney non-parametric test were used to compare the continuous variables. A p value of less than 0.05 was taken as significant.
Results
Over the study period, there were a total of 8,253 (n=31 excluded due to incomplete data) cancer cases diagnosed, of which 418 (5.1%) were among South-East Asian nationals, ranging from 3.6% to 6.9% over the years.
The mean age at diagnosis among the South-East group was 46.1 ± 4.2 years old, significantly younger than the Bruneian group (54.5 ± 17.8 years old, p<0.001). The gender ratio of among the South-East group (44.1% Male: 55.9% Female), not different to the Bruneian group (male 44.0%, female 56.0%, p=0.285). Comparing between the different South-East Asian nationals, The Myanmese had the highest mean age of diagnosis and the youngest being DOI:http://dx.doi.org/10.7314/APJCP.2016.17.2.845 Cancers among South-East Asian Nationals in Brunei Darussalam the Indonesians. The mean age of diagnosis for the South-East Asian nationals was increasing (p<0.05 ANOVA) over the years (Figure 1) .
The gender breakdown and the mean age of diagnoses among the various South-East Asian nationals are shown in Table 1 . The affected nationals in decreasing frequency were the Malaysians (53.1%), followed by Filipinos (25.8%), Indonesians (15.3%), Thais (3.8%), Myanmese (1.7%) and Vietnamese (0.2%) with no recorded case for Singapore, Republic of Laos and Cambodia. The highest crude incidence rate was among the Myanmese, followed by the Malaysian and the Filipinos, and the lowest rates in the Vietnamese. The Crude Incidence Rates is shown in Table 2 . Overall, the most common cancers were cancers of the digestive system (19.9%), followed by female reproductive/gynecologic system (16.0%), breast (15.6%), hematological/lymphatic (12.0%) and head/neck cancers (8.1%). The least common were cancers of the urology system, male reproductive system and primary tumor unknown. Among women, the most common cancers were cancer of the breast, followed by cancer of the cervix whereas, among men, this was cancer of the digestive system, in particular colon and stomach. This is shown in Table 3 .
Among the top four most common cancers, the proportions of breast, digestive and hematologic/lymphatic were increasing whereas gynecologic/reproductive was declining ( Figure 2 ).
Discussion
Our study showed that cancers among South-East Asian nationals residing and working in Brunei Darussalam accounted for 5.1% of all the histologically proven cancers cases encountered over the 19 years period. Among the different nationalities, Malaysians (53.1%) accounted for the highest proportion, followed by the Filipinos (25.8%). Despite accounting for the largest number of South-East Asian nationals in Brunei Darussalam, the total number of cancers cases among the Indonesians accounted for only 15.3%. The Crude Incidence Rates was highest among the Myanmese (141.2/100,000), followed by the Malaysian (88.5/100,000), and the Filipinos (40.6/100,000). Compared to the rates reported by the IARC (Table 4) for the region (IARC 2012), our rates are very different. This is not unexpected considering our study looked at cancers spectrum among people living outside of their countries, a self-selected group not necessarily representative of the population of their countries of origin. Generally, the proportions of cancers were proportional to the total number and the demographics of the respective nationalities in the country.
The most common cancers were cancers of the digestive system, followed by female reproductive/ gynecologic system, breast, hematological/lymphatic and head/neck cancers. The most common cancers in the South-East Asia region (Table 4 ) based on crude incidence rates from the International Agency for Research on Cancers (IARC 2012) are cancers of the breast, cervix, prostate and colorectum. By far, the most common cancers are cancers affecting female with cancers of the breast and cervix, being the top two most common cancers in the various countries. Data from available cancer registries or studies from the South-East Asia regions have shown similar findings. The Malaysian National Cancer Registry of 2007 reported that breast cancer was the most common cancer accounting for 18.1%, followed by colorectal cancer (12.3%), trachea, bronchus and lung (10.2%), nasopharyngeal carcinoma (5.2%) and cervical cancer (4.6%) as the top five common cancers (National Cancer Registry Report, Malaysia 2007). In contrast, Singapore which the most developed nation in the South-East Asia region reported that common cancers were colorectal cancers, followed by cancers of the breast, lung, lymphoid tissue and prostate (Singapore Cancer Registry 2013). A study from Cambodia in 2012 reported that top five most common cancers were cervix, liver, lung, breast and stomach cancers (Eav et al., 2012) . A study from Indonesia reported leading cancers were breast (ASR 18.6/100,000), cervix (9.25/100,000), lung (8.21/100,000), colorectal (7.28/100,000) and liver cancers (5.42/100,000) (Wahidin et al., 2012) . Our study also shows that cancers affecting the breast and female reproductive/gynecological system were very common. Liver and biliary cancers which are reported to be common in mainland South-East Asia were uncommon in our study (Moore et al., 2011) .
The differences between the rates reported by our study compared to the rate reported in the countries of origin can be accounted for by several factors; a) the demographic of these foreign nationals, in particular age, health status and socioeconomic status, and b) health seeking behaviors. Furthermore all foreign nationals are required to undergo and pass the mandatory medical fitness tests before being given employment passes.
Most of the non-immigrant foreign nationals in Brunei Darussalam, which also true for other countries are in the economically productive ages, and are generally healthy. The mean age of diagnosis among the South-East Asian group was 46.1 ± 14.1 years, much younger than the Bruneian group. Differences in the age groups between nationalities are also important. Among the different South-East Asian nationals, the youngest were the Indonesians (38.8 ± 9.5 years) and the oldest being the Myanmese (60.6 ± 13.1 years). Overall, the mean age of diagnosis of cancers among the foreign nationals were increasing over the years (Figure 2 ). Apart from childhood cancers, most cancer incidence increase with age. Therefore, the findings of lower incidence of cancers among certain nationalities are not unexpected.
The types of employments are also reflections of the social economic standing, and hence health status and health seeking behaviors. Unfortunately, the cancer registry does not capture data on employment of patients. However, most Indonesians, Thais and Filipinos are blue collar workers in the service (restaurants, retails and domestic helpers) or construction industries whereas the Myanmese are mostly professionals in the healthcare sector. Among the other smaller groups, Singaporeans, Cambodian and Laotians are mostly professionals or work with the diplomatic services of their respective countries. Unlike the Indonesians, Thais and Filipinos, the Malaysian group also have many dependents (spouses, children and parents) living in the country, accounting for the older mean age of diagnosis.
Apart from patients' demographic, health seeking behaviors are also important determinants (Jung et al., 2013; Chang et al., 2014) in this group of population. For major illnesses, due to cost issue the less affluent group tend to go back to their homeland for investigations and treatment.
Overall, it is very important for clinicians and DOI:http://dx.doi.org/10.7314/APJCP.2016.17.2.845 Cancers among South-East Asian Nationals in Brunei Darussalam healthcare related organisations (Ministry of Health, other healthcare related government and non-government agencies) to be aware of the spectrum of diseases in their respective countries for effective healthcare planning. This is especially true given that cancers are becoming more common. It is also important to be aware of the spectrum of illnesses including cancers in the expatriate population considering that they can make up a large proportion of the population and the workforce. Breast and cervix cancers which are also common among the expatriate population, can be easily detected in the early stages through regular practice of manual self-breast examinations or mammography and Pap smear. Therefore, it is important that any health related programs include the foreign nationals working in the country. Early detection allows more effective and less costly treatment which is beneficial. Educations through Medias, information leaflets during employment checks and even health awareness programs may be effective.
In conclusion, this study reports on the spectrum of cancers diagnosed among the non-immigrant South-East Asian working in Brunei Darussalam, a developing South-East Asian nation. The most common cancers were cancers of the digestive system followed by cancers affecting the female gender, breast and reproductive/ gynecological system. The spectrum of cancers among the different nationalities differ and this can be accounted for by the demographic of the foreign nationals working in the country; young, differences in the proportion of male and female depending on the sectors. Further studies on this group are required from other countries to see if our findings are reflective of South-East Asian nationals working elsewhere.
